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SPEC3FICATION 
Process of and Tool for Expanding Tube End* 



We, Raboocx & Wruoar Ijuxtsd, a 
British Oonmany, of fiaboock House, Fairing- 
don Street, I jo ndo n, do hereby declare 
the invention, (OuiiHHinfratnd by Deutsche 
Babcogc & wnxar Dampfkbsselweskb 
A7G, a German Company, of Oberhausen^ 
R ntnrt a n d, Germany), for which to pray that 
a patent may be granted to us, and the method 
by which it is to be performed to be particu- 
wiiy described itt sod by the following 
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Hie present luveuUm relates to a process 
of and tool four expan di ng tube mdfl^, ep pllc — 
afafe lor example to the attachment of water 
tabes to the steam and water drum of a water 
tube bailer. 

It Is common pra c dee u> secure the ends 
of water tubes to a boiler dram by fitting 
each tube cod within a tribe holt in the drear* 
and then eagandang plastically the tribe end 
within the tobe hole, bo tjbat ic remains firmly 
in contact with the waft of the bote to provide 
a flnid^tight joint* Tn order to improve the 
resistance to the esndeacy of the tribe, when 
the boBer is hi use, to puU out of the drum, 
•the part of the tube projecting into the drum 
b often beDed oat 

Several different methods of obtaining .the 
desire d expansion have been used. According 
to one method^ a tool is used which mcfaxdes 
a conical mandrel about which are spaced 
three corre s pon ding tapered collets, the tool 
being inserted hi die tube end to be expanded 
with die axis of jjbe msndrej co-axial wtrh the 
tobe end and the mandrel being fed into die 
tobe mdfependeuily <rf die tollers so that die 
rollers are dhpfaocd ogtwagfly into contact 
with the inner sin face of die. tobe* The man* 
ded is then cciatinnoasfy rotated and the rol- 
lers are fenced outwardly to expand the tnbe 
end and at the same tane roll progressively 
round and into the tnbe. It has been found 
that with this method of expanding there is a 
tendency for each paint of the tnbe wall, after 
each passage of a rote has caused an expan- 
sion, to spring back elasticaSy and thereby 
considerably reduce die contact press me be- 
[Price 3s.6L] 




tween die tube watt gad the wafl of da tnbe 
bole, ffmt hctm ore, the atmrmre of die tube 
metal is afltoed, the in^ 
by die alternating load. 

Aonoidrng to a second rather similar 
method, the tobe is expanded by a tool having 
a tapered mandrel end xoSeos hi which the 
mandrel and the rofiexs rotate and move out- 
wanfiy towards die end of die tnbe daring- 

• According to a third method, a mandrel 
with a wuikiug surface having a diameter 
slightly greater than the inside diameter of the 
tube is driven into the tobe end, so expanding, 
the tnbe as it moves into it This mood. has. 
certain practical difficulties when n jmHrf W 
mag linn tubes, which tend to baade^ and. 
die removal of die mandrel from jhe.€K, 
after the expanding operation often givesjracfi 
tro ubl e. " 

An cfc}ect of the present 
jpxoyi&ian of an improved 
far expanding tube ends. 

The invention: fadndes the process fcrjfe 
secarjng of a tube end within a tnbe fflF^ 
a tube plate, which comprises rgprntog a 
part of the tube into ftifckight aamCtyS^L 
the wafi of the tube hole by the fatdble 
puffing-out of a tnbe **t™*hz menroer 



through die said part of 
sinmkancously as a consent] 
out effecting belling of the mouth of the free 
end of the tube intp contact with the face 
<rf the tnbe plate. 

The mvtaaioa also Includes a tube end ex- 
panding tool suitable for the f^p^^g of & 
tnbe end within a tnbe hole in a tube plate 
in which withdraws! means are provided for 
the forcible pufimg-out from inside the tnbe 
end of tube expanding means adapted daring 
withdrawal to expand the part of the tube 
within die tube hole, and me wimdrawal 
means ate arranged during withdrawal to 
operate befling means which effect beffing of 
the free end cf the tribe. 

The invention wiU now be described, by 
way of example,' with ref e rence to the aocon*- 
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panying partly 
which.:--— 

Figure 1 is & sectional safe deration of die 
forward end only of a tool far expanding and 
befiing tube ends arranged to operate on a 
tube cod that extends through a tube pla t es 
and. 

Figure 2 Is a view simHar to Figore 1 bat 
with the working parts In a different operate 

tng JHHnl i^ft - 

In die drawings, a tnbe 1 extends through 
« tribe Me 2 Id a tube ftae 3* with its inner 
end 4 grojecdng beyond die inner face 5 of 
the tube plate to a disuince equal to about 
twice the vail tfrickness of d& tube. The tools 
indicated generally by t% indnfes a forward 
body part 11 trrrnlnHtuig In a tearing surface 
12wrdd^wrmdienM^iiaislnTce,faheM 
firndy a gainst the part of trtf?c plMfr Innf r 
face 5 which anrxonorlt the tnbe end 4. A 
mandrel 14 inflected In die body pare 11 ex- 
fends axfegy beyond die bearing surface 12 
aa J $x di e cotnrnenottrnent of die expanding 
operation lies in the initial position shown 
25 In Figore 1 in whidi it extends into the tnbe 
1 m a point beyond the tnbe piste 3. At its 
inward or forward end the mandrel 14 is 
farmed with an enlargement or head 15 ad- 
Joining a part 16 that tapers rearwardry to a 
aO^^finddcal part 17 beyond which a part 18 
^ojf r 4he- mfflidrel is screw-threaded Into an 
-operating rod 19 widen Is conried to the pi*. 
._r%n of an hydranHc power device (not shown)* 
■ ■v.:*Ae=£8B?P- <« four oornnkBoentary expandin g 
35 members 21 are sjidspbjv mounted on the 
-^yered mandrel part lo and may be moved 
jhgtgjto^&&M position down m Figore 2> 
» ij^wruich ffffi** 1 * parts thereof form a com- 
_3i34cte ringJike tnbe fromrifag surface 22, to 
JO^s&Jtaggered position ehownin Flgnre 1 hi 

- which one opposed pair cf the members 21 

. jj^cjSet rearwar% of the other pair ao that 
^SSveraH radios of each member Is reduced. 

- Xte four members 21 am held together and 
45 to the mandrel by a heEoal spring 24 that 
crcrrdea jpartH^indr^ sections 25 of the 

V SHda% mounted on die cvfindrical part 
17 of the mandrel is a morale stop 30 In 
the form of a tjobe length baring a 
xearward portion 31 which la 0 aBdmg fit 
the mandrel part 17 end a fl ared 
part 32 of such dfamrtrr at its forward end 
that It engage* the 'two rearmost expanding 
members 21 when they are at the rearward 
end of dm tapered part 16 of the mandreL 
Secured in the rearward end o f the portion 
31 la a boss & formed with a drcnorfeten-. 
dairy extending radial dwoWer M that feces 
xearwardry cf the mauikeL Mounted on die 
body port U are catch means In the form 
of fonr pton geta such s* the phrogers 36 ao 
arranged aa to be sBdahle ramatty and being 
biassed fowar% by springs **h 
65 springs 37. These 
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to engage the boss 33 end are on 
shaped at their Inward ends dot they 
restrain rearward movement cf die shoulder 
34 past the plungers only until the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Also mounted on the body part 11 is a 
areolar row of eight tnbe end betting ele- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement enry and 75 
Massed by springs inch as springs 41 Inwardly 
Into cngagtmem with the stop 30. The inner 
side of each element 40 is provided with an 
inclined surface 42 complementary to the 
flared forward part 32 of die stop 30 so that 80 
as the part 32 moves xearwardfy past die de- 
ments 40 they are moved outwards in a radial 
direction. Bach element 40 Is formed with a 
forwanQy extending ton g ue 44 arranged to 
extend within the tnbe end 4 but of such 85 
length that its forward tad Is spaced from 
the tnbe phue face 5 by a distance somewhat 
greater man the thickness of the wall of the 
tnbeL 

To carry out the expanding operation, the 90 
tod 10 Is brought into position opposite the 
tnbe end to be expanded and the mandrel 
14 Inserted into die tnbe to the position shown 
In Higure 1> so that die bearing surface 12 
engages die tnbe plate face 5, die atop 30 95 
being set with ha shoulder 34 forwardty of - 
the plungers 36> the expanding menrbcrs 21 
being towards the rearward end of the tap e r e d 
part 16 of the mandrel 14 and -the rearmost 
pafr rf the m embers 11 being In contact with 100 . 
die forward end of die stop. 30. 

The mandrel 14 la sow drawn itarwanfly 
through the tod body. part H by operation 
of the hydraoBc power device ao that the ex- 
ponding members 21, which are held against 105 
axial movement with the mandrel 14 by the 
stop 30, are caused to move outwardly into 
contact with and to expand the part of tube 
1 winch lies immediately outside the tnbe 
plate 3. As tins takes place the forward pair 110 
if the numbers 21 move slightly rearwardry 
gao aflgnrncnf with, she other pair of die mem- 
bets 21» 

Once the bead 15 efthesnandrel 14 comes 
Into contact with the expanding members 21 115 
force is transmitted dhecdy from die mandre l . 
to the stop, which hi caused to move In a rear* 
ward direction ao that the plungers 36 of the 
catch means aide over die ahonkfcr 34. The 
?«p«™lfag members 21 and the stop 30 move 120 
rearwardry with the mandnHlj tf*e me m ber s 21. . 
entofng progressive expanding of the part of" 
the tnbe 1 which fles within the tube plate 3. . 

As the member* 21 approach the fnnerface 
5 of the tube plate 3 the flared part 32 of 125 
the stop member 30 engages the fnc irnr ri sur- 
faces 42 upon the eight bdHng elements 40 
and causes those elemente to move outwardly 
radially so that their tongues 44 engage and 
bell ontwar% tjhe projecting inner end 4 of 130 
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At tobe 1. This beting operation cods when 
the take expanding surface 22 comes into con- 
tact with the forward part of the earfaces 
Jgfaereqponrearwatd movem e nt of the mandrel 
ofcdvc to the tool 10 is poahfaty checked. 

The tool 10 is now removed from the 
finis he d tefce, the mandrel returned to its f ar- 
ward poskkm, die U*e expanding elements 
21 did akra the tapered part 16 to <frctr 
rearward porido®, and the stop 30 restored 
to its forward position, Tbe tool may that 
benplfedtodiexiAtite^pbeexparuIecl 

The machine described Is adapted to act 
vpax a preselected size of trib^e diameter 
of the expanding smxace 22 being appro- 
priately mated tr 
txAeC 



-to^ktenitldiameijerof tbe 
, desired "Ike head 15 of the mandrel 
maybemadeadjtaatieaxiaByqf themandrd 

movement of die «*r*™ft^g maribca^adJy 
of ike tapered pen of the mandrel to deter- 
mine t he efficctrW diameter of the 
nwribcxa during the expanding 
the poabfam of die atop being fcururasos 
n^TatiatioQdfthat^ec^diassetet. w 
the head 15 la axiafiy adjustable, it is advan- 
tageous to adopt a * * 
lappbg design for 1 

Whatwedafmfe:— 

E P rocess for da saocrdng of * tj*e end 
within a tribe bote in die tribe plate, which 
oonmrises expandBng a part of the tt*e into 
McHigat contact •with the wafi of the tribe 
hole by the fardbfe jniffing^at of e tribe ex- 
panding member through Hie safe) part of 

Aft tofcaand tbmtttmgnAj m % fi^^m 

ci the ptfling*at effecting belling of 
month of the free axi of die tribe into 
tact with die face of die tdbe ptoe, 

2, A tribe end expanding tool enhabfc for 
use expanding of a tribe end within a "tribe 

are woMded for the fbocftfe pnHsoMnt from 
insHb die tribe end of tribe opanmqg mean* 
•dapfcricfariis^ 

cf the trib e within the tribe hole, and the 
witfadxawal means are * frat ^rd dnring w M* » 
drawal to ooexate beKng means wUcE effect 
beffing of the ftee end of the tribe. 

3. A tod as dafmed in Qtim 2, wherein 
the beeing means comprise a areolar row of 



**ej»d engaging dements which are 
mxanged to mow radially ourwardiy mm 
widahawal of the erf* expanding meWand 
so effect befimg of the trite en£ 

4- A tool as dahned in Oaim 3, wherein 
the tobe expanding means fcdnde a ptora&y 
of expanding member* fitted about the peri- 
phery of a tapered part of the length of a 
mandrel winch is msettaUe axlaOy into die 
tribe to be expanded and foams part of the 
giuyi awaj m eans, atop means are arranged 
to Be W ftbfc tribe «> he expanded at a 
forward intnai position, catch mean s are" 
arranged to restrain oucwaixi movement of die 
*°P torn die initial poahkm unless 
the uutwud race on the atop m 
a pr edetc u nin cd v&a* the atop _ 
arranged to restrain outward axial 




of the said members upon outward . ^ 

of the mandrel onfe? trntft the fence exerted 
exceeds die predetermined vatne, and the tribe 

SlLj S SWff 5?52??J?5 axtanged tor en- 
Bmeat cry mdaned snrfaces on die stop 
\ T**™? «F» *e mantel moving die 

an outward djaectkm t hrough an appropriate 
distance a part of die tribe that exteSs beyond 
2* ******* b owged and bdled oat by 



A' A *#* 8 daimftJ Ciafaa 4, wherein 
toe expan ding members are in dose con- 
ta ct with gg ta pered part of die mandrel by 
a circnmacifting ^p«iiff, 

6. A tool as dafaaedin Oaha 4 or CSfakn 
5j whe rein a atop provided on die mandrel is 
adapted by fimmng movement of the expand* 
fag members axiafly of the tapered pan; of 
the mandrri to determ ine die effective dia- 
ineter of the qpanHag maribca <fcw?"g ticc 

ding oprraHog, tnd the pos&kn of tbe 
»top h i gmaWe to permit -variation of that 
uKcuve <Samci&. 

7. A tt&e end espaaXag tool w o aa gpi mi 
adj$fed to oBerate sdbstaidafrfi as described 
norcuibrfore wnfaicfcitutc to, ntd oonstnictoti 
iH^wiai K Uny es fbcm in, the acoompm^Iug 



For the Agfiottk 
A. C 
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PuHhfced •* B» Patent Cffloe, 25, SoaOum^bai BnOdinn Lutclon, bom wUoh 

copies m*j bo obtained. 
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